Purpose -The main purpose of this paper is to provide more accurate estimates of Iran's time varying nonaccelerating inflation rate of unemployment (NAIRU) than what already exists in the literature.
Introduction
According to the Central Bank (2011), Iran's total population was 77 million in 2011. Political and religious leaders zealously supported a totally inappropriate policy of population growth after the 1979 revolution, particularly in the 1980s. This population policy was abandoned during the last two decades but the population continues to grow due to its momentum and dynamic nature as exhibited by four of Iran's population pyramids in Figure 1 . Population growth decelerated from 3.9 per cent in 1986 to 1.5 per cent in 2011. A cursory look at Figure 1 clearly indicates that approximately 26 million (or 33 per cent of total population) in 2010 were between 15 and 30 years of age. For this reason the population pyramid in Iran is literally referred to as a "time bomb". According to Valadkhani (2003) every year around 800,000 new job seekers enter the labour market but the economy has not been able to create more than one-third of this figure.
He argues that if the economy continues similar to its past performance, approximately half a million people could be added to the total unemployed population every year.
[Figure 1 about here]
Salehi-Esfahani and Shajari (2010) uses a large sample derived from Iran's 2006 census and the Probit and multinomial Logit models and attributes the rise in Iran's unemployment rate to a significant increase in women's education and participation in the labour force. He also argues that the youth unemployment is at record high levels and it appears that more education does not necessarily make them more employable. Based on recent survey data for the period 2007 -2008 , Salehi-Esfahani and Shajari (2010 explains that Iranian female baby boomers have reached the adulthood age several years earlier than their male counterparts from the same cohorts. This creates a problem referred to as "marriage squeeze" (Salehi-Esfahani and Shajari, 2010).
The objective of this paper is to provide an accurate measure of the NAIRU for the Iranian economy. It is important to know the time-varying NAIRU (U*) because pursuing expansionary or contractionary monetary or fiscal policies to a large extent is dependent upon whether the actual unemployment rate (U) is below or above U*. Huh (2006, p.177 ) describes the NAIRU "as the unemployment rate which would correspond to a forecast of no inflation change over the policy horizon." One then expects an expansionary monetary and fiscal policies when U> U* and vice versa. There is convincing evidence in the literature that the NAIRU should be considered as a useful policy tool for forecasting future changes in inflation (see for example Huh, 2006; Stanley, 2002) .
There has been a growing interest in estimating the NAIRU for the Iranian economy. Table I summarises some of these studies which differ in sample frequency, size and econometric methodology. While the minimum value of the NAIRU varies from 2 per cent (Golmoradi and Dezhpasand, 2011) to 7 per cent (Barkchian and Sarem, 2011) , its upper limit has showed equally a wide range varying from 14 per cent (Barkchian and Sarem, 2011) to 20.6 per cent (Mottaghi, 1998) . The NAIRU depends on the degree of supply side unemployment and no one knows exactly what its value is. However, previous NAIRU estimates appear to be excessively high as they have never been estimated below 14 per cent. It is difficult to attribute 14-21 per cent unemployment to frictional, structural, and classical unemployment. This paper examines the possibility that such an overestimation could be resulting from specification errors.
[ Table I about here]
The structure of this paper is as follows. In Section 2 our theoretical framework is postulated which specifies two alternative dynamic models in estimating the time varying NAIRU using the Kalman filter approach. The empirical econometric results as well as policy implications of the study are presented in Section 3. Some concluding remarks will follow in Section 4.
Theoretical framework
All previous studies stated in Table I have consistently over-estimated the maximum value of the time varying NAIRU. In these studies the NAIRU's upper limit ranges from 14 per cent to 20.7 per cent. It can be argued such an overestimation may reflect the misspecification errors associated with the absence of import prices in the Phillips equation. Import prices represent the cost of imported goods that are either consumed or enter the production chain as intermediate and capital goods and as such they should appear in the Phillips equation (Gruen et al., 1999) . Therefore, following Staiger et al. (1997) , Gruen et al. (1999) , Katsouli and Pallis (2003) , inter alia, we propose the following two augmented Phillips curves to estimate the unobserved time variant NAIRU series over the sample period:
Model I:
Model II:
Where: ε and 2t ε are white noise residuals.
In these two equations γ 1 and γ 2 capture the impact of deviations in unemployment from its natural rate on inflation and we theoretically expect that this coefficient to be negative, given the inflation-unemployment trade-off. Following Ball and Mankiw (2002) , in our specification it is posited that expected inflation is equal to the last period's inflation.
The potential output is calculated by employing the Hodrick and Prescott (1997) 
where λ is the smoothing weight on potential output growth and T is the sample size.
Because of the use of annual time series data in this paper, it is assumed that λ=100. In an iterative process the HP filter sets the potential component of output or Y* to minimise the loss function or L as shown in equation (3). It should be noted that as λ approaches zero, potential output would converge to actual output. Therefore, a lower smoothing factor (λ)
generates a 'smaller' estimate of the gap. One advantage of the HP filter is that it makes the output gap stationary using a wide range of smoothing values and it also allows the trend to vary through time.
Empirical Results and Policy Implications
Based on the Kalman filter recursive approach, the empirical results of applying the maximum likelihood estimation method to equations (1) and (2) are presented in Table II . The estimated coefficients of these two versions of the Phillips curve are seen to be of consistent sign and orders of magnitude and highly significant at the 1 per cent level. The resulting residual term from both models are stationary, all the estimated coefficients are statistically significant at least at the 1 per cent level and have the expected theoretical signs. With an adjusted R 2 of 0.87-0.88, the estimated models also perform extremely well in terms of goodness-of-fit statistics and they pass each and every diagnostic test. The estimated coefficients reported in the second and fourth columns of ) to obtain the long-run elasticities.
As expected, changes in the import prices exert a positive impact on the rate of inflation, an important variable which has not been considered in previous studies. Therefore, ceteris paribus, a 10 per cent change in import prices would have led to a rise of approximately 1.8 per cent in the rate of inflation. On the other hand, a one per cent fall in Table II , the rising output gap could also positively influence the inflation rate.
[ Table II and Figure 2 about here]
The estimated NARUs based on Model I and Model II are reported in Figure 2 , which shows that the two measures are very similar in terms of their values and overall trend. According to Figure 2 , it should be noted that during the last half a century whenever the unemployment rate has been below the NAIRU, the rate of inflation has substantially increased. For example see the NAIRUs, the unemployment rate and inflation in the period 1995-1996 and the post 2006 era in Figure 2 . The estimated γ in both models is negative and statistically significant, suggesting that to some extent, there is a likelihood of trade-off between unemployment and inflation in the Iranian economy. It should be noted that there exists a vicious cycle in which a high inflation devalues the rial and a negligibly valued rial aggravates inflation. There are some empirical studies which have elucidated this cycle (e.g. Bahmani-Oskooee, 1993). The monetisation of the government budget deficit has played a major role in increasing money supply and hence inflation. Bahmani-Oskooee (1993 , 1995 asserts that the Iranian authorities cannot curb rising prices without controlling the rising annual budget deficits and stabilising the value of the Iranian rial in the black market.
Conclusion
All previous studies have generated excessively high time-varying NAIRUs for Iran in the literature. In some studies the maximum value of the NAIRU was as high as 17 per cent. In this paper we have estimated two modified versions of the Phillips curve which is augmented by the output gap and import prices. Using the Kalman filter recursive approach, this paper thus provides two maximum likelihood estimates for the time-varying NAIRU during the sample period (1990, 2000, 2010, 2050) Source: http://www.nationmaster.com 
